Measuring cognitive function with age: the influence of selection by health and survival.
Research into the pathophysiology of age-associated cognitive function and decline requires a valid estimate of cognitive function. However, this estimation can be grossly influenced by a selective loss to follow-up. We investigated the influence of health selection on the estimated age-associated cognitive function and decline by studying the effect on this estimation of study design and of the handling of multiple and missing data. We used linear regression analyses and linear mixed models to assess cognitive function from cross-sectional and longitudinal data. Repeated measures of cognitive function (assessed with dedicated neuropsychological tests) were carried out in 2 independent population-based cohort studies: the Rotterdam Study (3719 participants; mean age 71 years) and the Leiden 85-plus Study (369 participants; age 85 years). The effect of age on cognitive function was greater in cross-sectional analyses when all participants were included than when analyses were restricted to participants with repeated measurements. The decline in cognitive function over 4.6 years of follow-up was intermediate between the cross-sectional estimates from the total sample and from the restricted sample. Moreover, the estimated decline in cognitive function was larger when using a short follow-up than when using the complete follow-up over 5 years. The estimated decline using linear mixed models was similar to analyses including those with a complete follow-up over 5 years. Selection for health and survival results in better age-specific cognitive test scores and less cognitive decline. Statistical methods handling multiple and missing data do not fully correct for this bias.